Chitosan-tripolyphosphate nanoparticles as a possible skin drug delivery system for aciclovir with enhanced stability.
The aim of the present study was to create a skin delivery system based on chitosan-tripolyphosphate nanoparticles for aciclovir with enhanced chemical stability. Nanoparticles were formed spontaneously using ionotropic gelation with tripolyphosphate. Two different sizes of aciclovir-loaded nanoparticles were characterised in terms of zeta potential, particle size and polydispersity index. Standard diffusion experiments using Franz-type diffusion cells showed reasonable skin permeability that depended on particle size and chitosan content. The larger the nanoparticle, having a higher chitosan content, the better the aciclovir permeation through porcine skin. Differential scanning calorimetry studies showed a remarkable decrease in the typical transition temperature, indicating an interaction between skin lipid bilayer and the nanoparticles. Moreover, the chemical stability of aciclovir was significantly increased by the nanoparticle system. After the observation period of 5 weeks, aciclovir incorporated into nanoparticles had undergone photo-oxidation to a significantly lower extent than pure aqueous solution. This degradation product of aciclovir was analysed using LC/MS, and its identity established. These studies demonstrate that incorporation of aciclovir into chitosan-tripolyphosphate nanoparticles significantly improves its chemical stability. Moreover, skin diffusion studies in vitro showed improved permeation of aciclovir from the nanoparticle system, especially from nanoparticles with higher chitosan content.